The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) emphasized the role of thiazide diuretics as initial therapy for hypertension. 1 In the United States, the thiazide diuretic hydrochlorothiazide remains the most frequently prescribed antihypertensive agent. 2 However, a number of authors recently have called for reexamination of this choice, pointing out that the original studies demonstrating diuretic antihypertensive efficacy used chlorthalidone. [2] [3] [4] [5] [6] [7] Since 2004 the American Board of Family Medicine has offered a hypertension self-assessment module (SAM) in the Maintenance of Certification for Family Physicians program. 8 The SAM consists of 2 parts: a 60-item knowledge assessment and a clinical simulation that focuses on management of a patient with hypertension. 
Methods
We identified hypertension simulations completed between 2004 and 2011. The record of each completed simulation includes a log of all actions taken. During a simulation, drug prescriptions always have been selected by typing a few characters from the drug name and pressing the Enter key or clicking a search button. The system returns a list of drug names containing the search string. For instance, "thi" and "thiazide" match "hydrochlorothiazide" but not "chlorthalidone." "HCTZ" uniquely matches the corresponding brand name. Thus, chlorthalidone selections require a deliberate search for that agent. Each action (identified in the system as a "Course of Action," or COA) has an associated COA identification code (COA ID, eg, "Hydrochlorothiazide 14699"). We searched the action logs for COA IDs of all diuretics (single and combination products). We counted only the first antihypertensive prescription in each simulation. We report the number and percentage of simulations in which diuretics were used and which diuretic was used. Linear least squares models were fitted using JMP statistical software (version 5.01a, SAS Institute Inc, Cary, NC) to predict hydrochlorothiazide use, chlorthalidone use, and the fraction of diuretic prescriptions that used chlorthalidone as a function of year, from 2004 to 2011, weighted by the number of simulations. The ␤ coefficients of the model for the year variable were tested for being significantly different from zero.
Results
Diplomates completed 37,843 distinct hypertension simulations between 2004 and 2011. 
Discussion
The hypertension simulation experience suggests that, at least in the virtual patient environment, Diplomates have begun to react to the recently published debate regarding thiazide use in hypertensive patients. This has occurred despite the continued heavy emphasis on JNC 7 treatment recommendations in the hypertension SAM. New findings historically have taken a decade or more to enter clinical practice. 9 Evidence favoring chlorthalidone over hydrochlorothiazide dates back to 1980, when the Multiple Risk factor Intervention Trial (MRFIT) stopped administering hydrochlorothiazide in favor of chlorthalidone because of the expected mortality benefits of the latter. 10 The Systolic Hypertension in the Elderly Program (SHEP), 11 the Treatment of Moderate Hypertension Study, 12 and the Antihypertensive and LipidLowering Treatment to Prevent Heart Attack Trial 13 confirmed the safety and benefits of chlorthalidone. In 2006, Ernst et al 14 reported that although hydrochlorothiazide provided comparable office measures of blood pressure control, chlorthalidone provided far better overnight control and longer-lasting control. An unexpected observation was that chlorthalidone might be most effective when given before hydrochlorothiazide is used, reinforcing the idea that chlorthalidone should be the first thiazide-like antihypertensive agent for eligible hypertensive patients. Most recently, a 22-year follow-up report of the SHEP participants, whose average age at enrollment was 72 years, found that the intervention recipients gained, on average, 105 days of life expectancy from 4.5 years of chlorthalidone treatment. 15 The pharmacokinetics of chlorthalidone and hydrochlorothiazide suggest a plausible mechanism for superior results with chlorthalidone. 16 Both agents start to affect blood pressure approximately 2 hours after initial administration, and reach peak effect within 6 hours. The duration of action of chlorthalidone continues up to 48 hours after a single dose compared with 12 hours for hydrochlorothiazide. Most importantly, the half-life of chlorthalidone during long-term administration is between 45 and 60 hours compared with 8 to 15 hours for hydrochlorothiazide. Thus, chlorthalidone lowers blood pressure for days after the last dose; this characteristic could mitigate the harmful consequences of adherence problems and explain chlorthalidone's superior mortality benefit.
Several historical perspectives may account for the persistent preference for hydrochlorothiazide in the United States. Early studies were interpreted to indicate a class effect, and hydrochlorothiazide use was considered a justifiable clinical application of favorable chlorthalidone results, using the quickly written abbreviation and clever brand name "HCTZ." In addition, hydrochlorothiazide has served as the diuretic component of multiple antihypertensive combination drugs, whereas chlorthalidone has been paired with only a few agents, such as atenolol, a relatively ineffective antihypertensive agent. 17 The implicit endorsement of hydrochlorothiazide and the simple stepped therapy strategies included in the various iterations of the JNC reports almost certainly encourage its use: a patient can start with hydrochlorothiazide and add a potassium-sparing agent, angiotensin-converting enzyme inhibitor, or ␤-blocker as needed while filling a single prescription for a combination agent. The lack of a combination of chlorthalidone with potassium-sparing agents seems especially unfortunate given that hypokalemia is the primary complication of chlorthalidone treatment that requires monitoring and limits benefit. 18 Nevertheless, with excellent generic drugs now available in the most commonly used antihypertensive classes, clinicians can start chlorthalidone and inexpensively add rationally selected agents to create combinations. Observed patterns consistent with this strategy are starting to appear in virtual patient simulations.
We have reported previously that the content of the multiple-choice question section of the asthma SAM seems to influence subsequent decisions during the asthma simulation. 19 Using multiple-choice questions to introduce concepts followed by rehearsal with virtual patients is a plausible strategy for disseminating compelling ideas more rapidly than through traditional continuing education venues. One of the challenges in this strategy is to identify worthwhile topics. The observation that more than 90% of Diplomates' initial diuretic prescriptions in virtual patient simulations are for a drug that for more than 30 years has been considered by experts to be inferior to chlorthalidone suggests that this could be such a topic.
